Effect of sub-lethal photodynamic inactivation on the antibiotic susceptibility and biofilm formation of clinical Staphylococcus aureus isolates.
A promising approach to kill antibiotic-resistant bacteria uses light in combination with a photosensitizer to induce a phototoxic reaction. A major concern with the use of any non-antibiotic antimicrobial treatment is that exposure of bacteria to sub-lethal concentrations will lead to the development of resistance to antibiotics. This study aimed to determine the effect of sub-lethal photodynamic inactivation (PDI) on the antibiotic susceptibility and biofilm formation of clinical Staphylococcus aureus isolates. Forty clinical S. aureus isolates were exposed to PDI with toluidine blue O (TBO) and methylene blue (MB). After exposure, susceptibility of surviving organisms to a range of antibiotics was determined and compared with the susceptibility of an untreated control. PDI experiments were done during three generations for assessment of biofilm formation, to determine if biofilm formation was affected by exposure to PDI. It was observed that the effect of sub-lethal PDI on the antibiotic sensitivity was strain-dependent. In general, exposure to sub-lethal MB/TBO-PDI increased resistance to erythromycin, amoxicillin-clavulanate and amikacin. Biofilm formation ability of studied clinical isolates increased after second sub-lethal PDI regimen compared to that before PDI. S. aureus cells may develop resistance by growing in the presence of sub-lethal MB/TBO-PDI.